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Preface 
Linear Algebra and Statistics 
The application of linear algebraic methods in statistics can be traced back 
to the work of Gauss on the optima&y of the least squares estimator under a 
very general set-up which is now known as the Gauss-Markoff model. The 
next major applications in recent times were in the study of Markoff chains 
involving properties of stochastic matrices and limits of their powers, and in 
deriving the distribution of quadratic forms of normal variables using the 
concepts of idempotent matrices and rank additivity of symmetric nonnega- 
tive definite matrices. But the major impact of the methods of linear algebra 
in statistics can be found in multivariate analysis and inference from linear 
models which exhibit singularities. We see heavy use of linear algebra in 
papers on factor analysis, multidimensional scaling, and in the pioneering 
work of R. A. Fisher on the roots of determinantal equations. 
Generalized inverses of matrices, separation theorems for singular values 
of matrices, generalizations of Chebychev type and Kantorovich inequalities, 
stochastic orderings, generalized projectors, limits of eigenvalues of random 
matrices, and Petrie matrices are some of the contributions to linear algebra, 
which are motivated by problems in statistics. The impact of linear algebra on 
statistics has been so substantial, in fact, that there are now available at least 
four books devoted entirely to linear and matrix algebra for statistics, and a 
number of other statistical books in which linear and matrix algebra play a 
major role. 
It is, therefore, very timely that a leading journal in linear algebra such as 
Linear Algebra and Its Applications devote a special issue to linear algebra 
and statistics which will be published in two volumes. This first volume of the 
Special Issue on Linear Algebra and Statistics (SILAS) includes papers 
accepted by the three undersigned Special Issue Editors through mid-January 
1985. The second volume of SILAS will be published as volume 70 of Linear 
Algebra and Its Applications in October 1985, and will include papers 
accepted through mid-May 1985. We hope that these two special volumes on 
linear algebra and statistics will give rise to new insights and to new 
applications of linear-algebraic and matrix-theoretic methods in statistics. 
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